Cluap1 localizes preferentially to the base and tip of cilia and is required for ciliogenesis in the mouse embryo.
Qilin is one of several genes in zebrafish whose mutation results in cystic kidney. We have now studied the role of its mouse ortholog, Cluap1, in embryonic development by generating Cluap1 knockout (Cluap1-/-) mice. Cluap1-/- embryos died mid-gestation manifesting impairment of ciliogenesis in various regions including the node and neural tube. The basal body was found to be properly docked to the apical membrane of cells in the mutant, but the axoneme failed to grow. Cluap1 is a ciliary protein and is preferentially localized at the base and tip of cilia. Hedgehog signaling, as revealed with a Pacthed1-lacZ reporter gene, was lost in Cluap1-/- embryos at embryonic day (E) 8.5 but was ectopically expanded at E9.0. The Cluap1 knockout embryos also failed to manifest left-right asymmetric expression of Nodal in the lateral plate, most likely as a result of the loss of Hedgehog signaling in node crown cells that in turn leads to pronounced down-regulation of Gdf1 expression in these cells. Crown cell-specific restoration of Cluap1 expression rescued Gdf1 expression in crown cells and left-sided Nodal expression in the lateral plate of mutant embryos. Our results suggest that Cluap1 contributes to ciliogenesis by regulating the intraflagellar transport (IFT) cycle at the base and tip of the cilium.